although minor cerebral changes would require more elaborate techniques for their detection than were used in this study.
Conclusions
Reports in the literature suggest a gloomy prognosis (De Young & Diamond 1960 , Fontan et al. 1963 , Finberg 1959 which is only partially borne out by the present survey.
Fig 4 outlines a hypothesis to explain the cerebral signs without invoking permanent cerebrovascular damage. If cerebral oedema is indeed the problem then careful attention to the technique of rehydration may prevent this, whereas cerebrovascular damage has usually occurred before therapy is undertaken and presents the doctor with a fait accompli. It has been widely suggested that in this situation rehydration should be as slow as possible and extend over perhaps fortyeight hours. Reduction of extracellular osmolality should be very gradual and dextrose solutions are generally not suitable for this. Electrolytecontaining solutions are preferable and evidence has been presented by Bruck et al. (1968) 
Hypocalcemia in Infancy
Ninety-nine per cent of the body's calcium is in the skeleton and 1 % is in the extracellular fluid. About half of the total blood calcium is proteinbound so that only a tiny fraction of the body calcium is in the ultrafilterable, ionized form. Calcium ions are of great physiological importance because severe pathological consequences flow from quite small upward or downward deviations from normal levels.
Diminution in the ionized calcium concentration of the extracellular fluid leads to increased neuromuscular irritability, manifest clinically as tetany. Complex ionic relationships are involved but it is generally thought that a fall in the ratio Ca+++Mg+++H+/Na++K+ is the major determinant (Fraser & King 1964) .
The total blood calcium level depends upon the balance between the amount of calcium entering the extracellular fluid from the gastrointestinal tract, from bone resorption and from renal tubular reabsorption, and that lost from the blood as urinary calcium and as bone calcium. These relationships can be summarized by the equation:
Blood calcium = (dietary Ca-frecal Ca)-(urinary Ca + [bone accretion-bone resorptionl)
Regulation of calcium homeostasis is essentially hormonal; parathyroid hormone (PTH) acts to conserve calcium by promoting gastrointestinal absorption, increasing bone resorption and decreasing urinary calcium loss. Secretion of parathormone is stimulated directly by a fall in the level of ionized calcium, whereas hypercalcemia produces secretion of calcitonin which acts by lowering blood calcium probably by increasing bone accretion.
Calcium Metabolism in the Neonatal Period Quite massive calcification of the skeleton takes place in the foetus during the last weeks of gestation. Widdowson (1968) has calculated that a daily intake of about 100 mg per kg is necessary in order to achieve the total of 28 mg calcium present in the skeleton of the baby at term. Urinary calcium loss in the feetus has not often been determined but a range of 06-2-2 mg per 100 ml is given by Vernier & Smith (1968) .
At birth the infant changes rapidly from the profound anabolism of foetal life to a transient period of catabolism until rapid growth is resumed in the second post-natal week. At birth calcium intake from the placenta ceases and the baby becomes dependent upon dietary sources for the supply of calcium. Until an adequate intake is achieved the only way that blood calcium can be maintained is by withdrawal of calcium from the skeleton wherein lies a plenitude provided that it can be mobilized.
Studies of blood calcium levels in normal neonates are bedevilled by differences in techniques of measurement but it is generally accepted that there is a rapid fall from the levels existing at birth to low levels which rise slowly to reach the adult norms in the second week (Acharya & Payne 1965). By adult standards the blood calcium levels of normal asymptomatic term infants may at their lowest point fall within the region that tetany might be expected. Low birth weight infants and babies born after difficult delivery or other perinatal complications tend to have even lower serum calcium values in the first few days of life, as do infants of diabetic mothers.
It is not surprising that hyperirritability, 'jitteriness', apnceic episodes and convulsions in association with hypocalcaemia have frequently been described in such infants. If the symptoms improve after intravenous administration of calcium it is reasonable to conclude that they are hypocalcemic in nature. The mechanism of this symptomatic hypocalcwmia is obscure.
Interest has recently been renewed in the second group of infants in whom hypocalcaemia and tetany have frequently been described. In contrast to sufferers from early hypocalcemia these infants have normal perinatal histories and are usually healthy, hungry and vigorous. More frequently they are boys than girls and they are almost invariably bottle fed. Several investigations suggest that there is a seasonal peak in the first quarter of the year. Symptoms usually start on the 4th day or later and consist of increased reactions to stimuli, spontaneous jerking of the limbs and sometimes actual convulsive episodes. The disease is transient and the prognosis good.
Biochemically the disorder is characterized by hypocalcwemia and hyperphosphatemia. Southgate and his colleagues (1969) have shown that some infants fed on cow's milk derivatives absorb calcium poorly in spite of an ample dietary calcium intake. This malabsorption is probably due to the formation of insoluble calcium soaps when much unabsorbed fat remains in the gut.
Oppe & Redstone (1968) produced confirmatory evidence that the levels of both calcium and phosphate in the baby's blood on the 6th day are related to the phosphate content of the diet. Further work will be needed to elucidate the precise contribution made to the hypocalcaemia of healthy infants by artificial diets to which they are subjected. But it seems clear that infants fed on cow's milk are at present exposed not only to a phosphate overload but to calcium deprivation giving a ratio of Ca/P intake very different from that existing in foetal life. The breast-fed infant undergoes a much more modest change. The precise association between hypocalcaemia and tetany in this group is uncertain. States of irritability or hyperexcitability are common in newborn infants and it has not been shown that there is a direct correlation between 'excitability' and total blood calcium levels. Dr Redstone and I attempted to show this by assessing neuromuscular irritability in 201 healthy, term infants aged 6 days whose blood calcium and phosphorus levels were measured at the same time. Admittedly our assessment was somewhat crude, being based upon the following The highest possible score is 7 (the most irritable). Ten (5%) of the infants had an irritability score of 4 or higher but these were not the infants who showed the lowest serum calcium values and there was no statistical correlation between irritability and total serum calcium concentration. However, there did appear to be an association between hyperirritability and type of feeding. Seven out of the 76 (9%) babies fed on dried or evaporated milks scored 4 or more, as against 3 out of the 58 (5%) breast-fed infants. None of the 67 infants fed on SMA or S26 were hyperirritable. When general state was considered it was found that 31 % of breast-fed infants, 21 % of dried or evaporated milk fed and 15% of those fed on SMA or S26 were awake and crying (stage 5) at the time of assessment.
Clearly the most irritable babies were not those with the lowest blood calcium values, although more irritable babies were found among those fed on dried or evaporated milk rather than human or partially demineralized milks. Interestingly it seemed that breast-fed babies were less contented than the artificially fed, judging by the large proportion who were awake and crying at the time of assessment.
It is unquestioned that there are important links between neonatal tetany and hypocalcimia, and between hypocalcxmia and the infant's diet.
Apart from the cases of neonatal tetany associated with maternal hyperparathyroidism and rare cases of true temporary or permanent hypoparathyroidism in infancy, it is difficult to assign a precise role to the parathyroid gland or to tissue unresponsiveness to parathormone. Dormandy (1969) has made an interesting contribution by drawing attention to the 'water crisis' of the newborn which occurs at the time of renewed growth following the catabolic phase immediately after birth. He suggests that depletion of calcium and magnesium ions in the extracellular fluid occurs as part of the generalized ionic disturbance indicated by changes in plasma osmolality which he has demonstrated during the neonatal period. His suggestion may well be pertinent to the problem of neonatal tetany.
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The ptdiatrician faced with advising on infant feeding is in a dilemma. On the one hand there are substantial reasons for avoiding under-feeding of infants in the first few days of life but it appears that the uncritical giving of large quantities of modified cow's milk may fail to achieve this aim and at the same time expose the infants to yet another iatrogenic disease. Dr Nina A J Carson (Department ofChild Health, Queen's University ofBelfast and the Royal Belfast Hospital for Sick Children)
Homocystinuria
Homocystinuria is an inborn error in the metabolism of the essential sulphur-containing amino acid, methionine. The disorder was first described in 1962 by Carson & Neill in Northern Ireland and Gerritsen et al. in America. The main metabolic pathway of methionine is through homocysteine and cystathionine to cysteine. In homocystinuria there is a metabolic block between homocysteine and cystathionine (Fig 1) due to a deficiency or abnormality of the specific enzyme cystathionine synthetase. As a result, homocysteine accumulates in the blood and tissues, and as it is a 'non-threshold' amino acid is rapidly excreted in the urine in its oxidized form, homocystine. The back reaction to methionine favoured by the homocysteine accumulation results in high blood concentrations of methionine and an increased urinary excretion when its tubular reabsorptive capacity is exceeded. As cysteine cannot be formed, this now becomes an essential amino acid. Because homocysteine and cysteine are rapidly oxidized both enzymatically and non-enzymatically, these compounds have been estimated in their more stable oxidized form of homocystine and cystine.
Clinical Features
Patients present a distinctive clinical picture. The majority have fair hair, a malar flush, poor peripheral circulation with well marked livido reticularis. Nearly all develop ectopia lentis and are mentally retarded. This appears to be a progressive disease. Overt clinical signs of the condition are not present at birth and affected infants develop normally during the first one to two years of life. Developmental retardation is often the first clinical sign. Later, involvement of the eyes and of the cardiovascular, musculoskeletal and haemopoietic sysfems becomes evident, also hepatic dysfunction and further extension of the neurological damage.
Eye defects: Of 20 patients known in Northern Ireland, 18 have ectopia lentis. The remaining two patients are now 4 months, and 2 years 7 months old respectively; both are under treatment. In this series, the youngest child found to have dislocated lenses was 22 months at the time of examination. Another patient is of interest in that when examined by an ophthalmologist at age 4 years severe myopia was noted, but ectopia lentis was not apparent until 3 years later. Severe myopia, pupil-block glaucoma and retinal detachment can occur as additional complications. Acute pupil-block glaucoma developed in twelve of the 20 patients; the management of this complication has been described by Johnston (1968) . These individuals are inclined to misjudge distance in depth by reason of the dislocation of the lens and associated astigmatism and myopia.
Cardiovascular system: The cardiovascular abnormalities take the form of fibrous intimal changes in the heart and blood vessels of all sizes. In the aorta and its branches and medium-sized muscular arteries there is also fragmentation and 
